1 0 to follow task instructions), unmedicated participants with low mood and/or anxiety 1 1 symptoms (mean age=28.93, SD=10.92; 21 Female). A total of 47 asymptomatic participants 1 2 were included in study 2 (Mean age=28.96, SD=10.45; 25 female; 46 overlap with study 1).
3
The neutral version of the task (study 1) was always completed first to ensure consistency 1 4 with the symptomatic group (who did not complete the stress version). Participants could be 1 5 aged between 18 -65 years. As depressive and anxiety symptoms are highly comorbid and may not have distinct 1 8 underlying causes, we include a mixed sample in our symptomatic group (see Table 1 and 1 9 Supplement). Following an initial screening process, participants who met criteria for mood 2 0 or anxiety disorder symptomatology according to a face-to-face Mini International as additional measures (see Table 1 for full details). Exclusion criteria are listed in the 1 supplement. A task schematic is presented in figure 1. During the acquisition block, participants heard 8 high (1000Hz) and low tones (500Hz), these frequencies were lower than the rat task to 9 account for cross-species differences in hearing. The two tones were associated with different 1 0 reward values (tone/reward pairings were counterbalanced across participants). They were 1 1 instructed to learn to make correct key presses following each tone ("z" or "m" key on a 1 2 laptop keyboard) and informed that correct responses would be rewarded. They were told that 1 3 they should try and maximise earnings. 10 low and 10 high tones, randomly presented, were 1 4 played during the practice block. A tone was played for 1000ms followed by an inter 1 5 stimulus interval of 750ms. A white fixation cross appeared in the middle of the screen 1 6 during this time. Participants could make their response from the onset of the tone 1 7 presentation. Following the key press feedback was provided. "Correct, Win £1" appeared for practice block could last between 50-100 seconds.
4
Testing phase
The tone / reward pairings remained the same as in acquisition but the participants were also 1 presented with a mid-point, ambiguous tone (750Hz) which fell directly in between the low 2 and high tones. Participants were informed that they might hear other tones and that if the 3 tone was unclear, that they should make a key press that corresponded to the closest tone. For 4 half of the trials this mid-tone was associated with a high reward outcome, and for the other 5 half of the trials it was associated with a low reward outcome. As in the practice block, a tone 6 was played for 1000ms, followed by an interstimulus interval of 750ms. Participants made 7 their response as quickly as possible following the tone presentation. Following correct 8 responses the feedback was presented on the screen for 750ms, whilst following incorrect or 9 slow responses "Timeout for incorrect response" was presented on the screen for 3250ms. The main task consisted of 120 trials (40 low/mid/high tones, randomly presented). The main 1 3 task could therefore last between 300-600 seconds. the screen for 3250ms. The task consisted of 120 trials, during which 40 low, mid-tone and 7 high tones were presented. shock intensity was increased until the subjective rating was "unpleasant, but not painful" 31 .
5 Stimuli details 6 A task schematic is presented in figure 2. The task was performed under instructed threat and 7 safe conditions in the same manner as 17 . Participants were told that they would be at risk of 12 1 Figure 2 . Participants were required to make a key press ("z"/"m") following a tone played 2 for 1000ms. After making their response, participants received feedback on their 3 performance. Feedback for correct responses lasted 750ms, whilst feedback for incorrect (or 4 slower than 750ms) responses lasted 3250ms. During the safe condition, in which the 5 background was blue, participants were not at risk of shock. During the threat condition, in 6 which the background was red, participants were at risk of unpredictable electric shock. Bayesian approach considers the likelihood of the data if the alternative hypothesis is true versa for BF 10 <1. To interpret the magnitude differences between models the following 1 5 labels were assigned to BF 10 : anecdotal (1-3), substantial (3-10), strong (10-30) decisive parameters of interest were: boundary separation (a), drift rate (v) and non-decision time (t).
0
These refer to the amount of information required before a response can be made (a), the rate 2 1 at which this information is accumulated (v) and the proportion of the RT that is not accounted for by evidence accumulation (t).
3
Finally, EZ-DM analyses were supplemented by full hierarchical Bayesian model winning models showed good parameter recovery on posterior predictive checks 1 6
Correlation analyses were also run to investigate correlations between STAI trait 1 7 anxiety scores, affective bias and drift rate. =0.96,p=0.338, d=0.22, and t (75) =0.28,p=0.78, d=-0.06, respectively) . However, there 5 was a significant effect of group on mid-tone choice (t (75) =3.08,p=0.003, d=0.732, See 6 Fig.3 ). The symptomatic group were less likely to associate the mid-tone with high reward 7 compared to the asymptomatic group. Bayesian analysis provided strong evidence for a 8 significant difference in affective bias between groups (BF 10= 12.51). However, there was c) no significant difference in affective bias following induced anxiety 8 (p=0.06, BF 10 =0.863) d) and no significant difference in drift rate across conditions 9 (p>0.125, BF 10 <1). p<0.001) with the EZ-DM parameters (see drift rate; figure 4b ). However, one advantage of 1 8
the full hierarchical approach is that we can include group in the model fitting procedure. that this is because v on mid tones is lower in patients relative to controls (figure 4d). In 2 2 short, the full hierarchical model is consistent with the basic EZ-DM model. There was a strong positive correlation between affective bias and both drift rate measures 2 (r>0.98,p<0.001), those who had a bias away from choosing high rewards had a slower drift 3 rate towards high rewards.
4
There was weak evidence for a correlation between affective bias and STAI trait 5 scores (r=-0.207,p(two-tailed)=0.07,p(one-tailed)=0.035) as well as weak evidence for a 6 correlation between drift rate and STAI trait scores (EZDM r=-0.21,p(two-tailed)=0.066 7 p(one-tailed)=0.033; HDDM r=-0.22,p(two-tailed)=0.053 p(one-tailed)=0.027). In other 8 words higher anxiety was associated with a reduced drift rate to the high reward choice.
9
Additional exploratory correlations can be found in the supplement. Accuracy for the high and low tones were high ( =0.975,p=0.335,d=0.02, and t (46) =1.597,p=0.117,d=0.33, respectively) . During the threat 1 9
condition the proportion of mid-tones associated with high reward was smaller relative to the 2 0 safe condition but did not achieve significance (t (46)= 1.94,p=0.06, d=-0.40; see Fig.3 ).
1
Bayesian analysis anecdotally favoured a model with a main effect of condition 2 2 (BF 10 =1.019). Table 3 for RT to different tone types across conditions. There was no difference 2 between conditions in time taken to respond to the mid-tone (t (46)= 1. 24,p=0.221,d=0.26) .
3 Bayesian analysis confirmed that the null model was the winning model (BF 10 =0.325). confirmed that the null model was the winning model in all cases (BF 10 <1). In this study we directly back-translate a rodent measure of affective bias. We demonstrate 2 that pathological mood and anxiety disorders, but not transient induced anxiety in 3 asymptomatic individuals, is associated with increased negative affective bias in task 4 performance. This bias can, moreover, be attributed to reduced 'drift rate' on a computational 5 model of reaction times.
6
Our results align with evidence documenting negative affective bias in mood and 7 anxiety disorders 4,22,37 as well as two prior (conceptually different) studies 38,39 linking mood 8 disorder symptomatology to drift rates on the drift diffusion model. Critically, the 9 anxiety-negative bias interaction translates the impact of a) acute anxiogenic pharmacological 1 0 manipulation and b) chronic stress in the rodent task 15 ( Figure 6 ) into humans, suggesting that 1 1 these rodent manipulations may be suitable preclinical screens for candidate therapeutics.
2
Threat of shock instantiates negative affective biases across many areas of cognition 20 , 1 3 but counter to predictions, induced anxiety in asymptomatic individuals did not reliably shift 1 4 performance on this task. One potential explanation is that that, in the asymptomatic group, 1 5 the induced anxiety task was always completed following the neutral version of the task. This 1 6
may have increased familiarity with the task and counteracted any biases. However, it is also 1 7
worth noting that the observation that decision-making is more sensitive to pathological than treatments, and therefore better methods of screening for such treatments, are long overdue.
6
We propose that the task presented here may hold promise as a means of better screening for 1 7 candidate treatments across humans and animal models. The authors report no biomedical financial interests or potential conflicts of interest. 
